Effect of antitubercular drugs on dipalmitoylphosphatidylcholine monolayers: implications for drug loaded surfactants.
The year long chemotherapy in pulmonary tuberculosis results in dose related side effects and may not reach atelectatic areas. On account of its spreading properties and the ability to re-expand atelectatic areas, exogenous surfactant may act as a pulmonary drug delivery agent. We investigated the interactions between antitubercular drugs and the main surfactant component, dipalmitoylphosphatidylcholine (DPPC) with the aim of developing more effective antitubercular drug loaded surfactants. The surface properties were evaluated using a Langmuir-Blodgett trough and Wilhelmy balance at 37 degrees C. Lung surfactant was modeled as DPPC monolayers. The isoniazid (INH)-DPPC combination in 1:1 ratio by weight significantly improved the adsorption of DPPC, reached a minimum surface tension of zero, formed a low compressibility film and required 32.7% area change to decrease surface tension from 30 to 10 mN/m. The triple drug (INH-rifampicin-ethambutol in 1:2:3 ratio by weight) DPPC combination when used in 1:1 or 1:2 ratios by weight also achieved surface properties superior to those of DPPC alone. A significant improvement in the adsorption was observed (surface tensions of 34.7 mN/m for 1:1 and 32.0 mN/m for 1:2 triple drug: DPPC combinations in the first second), and the films had low compressibility reaching a minimum surface tension of zero on compression. Thus, we observed statistically significant improvements in all the surface parameters and we feel encouraged to continue developing a tuberculosis therapy consisting of surfactant liposomes carrying antitubercular drugs.